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57 ABSTRACT 
An information recording and reproducing apparatus 
comprises a 3: inch hard disk drive, a semiconductor 
memory connected to the 3 inch hard disk drive for 
exchanging data, and a battery used to trasfer data in the 
semiconductor memory to the 3; inch hard disk drive 
when a power supply is shut off, all of which are ac 
commodated in a housing of the same outer dimension 
as that of a 53 inch floppy disk drive. The information 
recording and reproducing apparatus is replaceable 
with a conventional floppy disk drive and can attain 
high speed accessing. 

3 Claims, 2 Drawing Sheets IOO 
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STORAGE APPARATUS INCLUDING A 
SEMICONDUCTOR MEMORY AND A DISK 

DRIVE 

BACKGROUND OF THE INVENTION 
The present invention relates to a small size informa 

tion recording and reproducing apparatus, and more 
particularly to a small size information recording and 
reproducing apparatus which is compact and can be 
accessed at a high speed. 
As office automation equipment such as personal 

computers and word processors has become popular 
ized, needs for small size information recording and 
reproducing apparatus has increased, and 3 inch or 5 

inch hard disk drives have been marketed. In those 
small size hard disk drives, a surface record density is 
improved year by year and a record capacity is in 
creased through the improvement of a magnetic head 
and a magnetic disk, improvement of a modulation 
system of information to be recorded and reproduced, 
and improvement of a head positioning mechanism. 

Since the small size hard disk drive should be replace 
able with a conventional floppy disk drive, the outer 
dimension thereof is usually designed to be substantially 
equal to that of the floppy disk drive. For example, the 
5 inch disk drive preferably has an outer dimension of 
82.5 mm in height, 146 mm in width and 203 mm in 
length (full-height) to conform to a space in which two 
5 inch floppy disk drives can be accommodated, or a 
dimension of 41 mm in height (half-height) which is one 
half of that of the full height in order to conform to a 
space in which one floppy disk drive can be accommo 
dated. The full-height drive does not fully meet the 
requirement of compactness because of its double 
height but meets the requirement of large storage capac 
ity. 
Such a compact hard disk drive is disclosed in U.S. 

Pat. No. 4,568,988 and Nikkei Electronics, 9/23/85 
issue, pages 153-172. 
The prior art compact hard disk drive can increase 

the storage capacity but it does not pay attention to the 
reduction of time required to record or reproduce data 
(access time) due to the physical movement of a mag 
netic head on a magnetic disk and it is not suitable for 
use in a system which requires a short access time such 
as a high class word processor, a printer having an 
image processor or a CAD. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
compact information recording and reproducing appa 
ratus which eliminates the problems encountered in the 
prior art apparatus and can attain a short access time. 

In order to achieve the above object, in accordance 
with the present invention, based on the observation 
that a volume of a disk drive such as a full-height 5 
inch disk drive, preferably, a full-height 5 inch hard 
disk drive, is much larger than a volume of a disk drive 
such as a 3 inch disk drive, preferably, a 3 inch hard 
disk drive, a 3 inch disk drive, a semiconductor mem 
ory for storing data of such a disk drive and a power 
supply battery for saving the data of the semiconductor 
memory to the 3 inch disk drive are provided in a 
frame having the same volume as that of the 5 inch 
disk drive. 

In the information recording and reproducing appa 
ratus of the present invention, all or a portion of data on 
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2 
the magnetic disk are restored onto the semiconductor 
memory when a power is turned on and the restored 
data is read or written. Thus, the data can be read or 
written at a high speed without moving the head of the 
hard disk drive. During the power-on state, the battery 
is kept in a full charge state. When the power supply is 
turned off or fails, a power is supplied from the full 
charged battery to the hard disk drive and the semicon 
ductor memory and the data in the semiconductor 
memory is saved into the magnetic disk so that the loss 
of data is prevented. After the data has been saved, the 
supply of power from the battery is ceased and the 
battery is no longer discharged so that the discharge of 
the battery is kept minimum. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows an embodiment of an information re 

cording and reproducing apparatus of the present in 
vention, and 
FIG. 2 shows a block diagram of a circuit of the 

apparatus of FIG. 1. 
DESCRIPTION OF THE PREFERRED 

EMBOIMENTS 

One embodiment of the present invention is explained 
with reference to FIGS. 1 and 2. 

In FIG. 1, an information recording and reproducing 
apparatus 100 has the same outer dimension as that of a 
full-height 5 inch hard disk drive, that is, height H5 of 
82.5 mm, width W5 of 140 mm and length D5 of 207 
mm. It includes therein a 3 inch hard disk drive 160, a 
semiconductor memory unit 120 having printed circuit 
boards having semiconductor memory devices 
mounted thereon, a battery 130 used to transfer data 
stored in the semiconductor memory unit 120 to the 3 
inch hard disk drive 160 when a power supply is turned 
off, a power supply circuit 150 arranged behind the 
battery 130 (not shown in FIG. 1) for generating a 
power supply to be used in the information recording 
and reproducing apparatus 100, with the supply of a 
external voltage, and a peripheral circuit 140 for con 
trolling those circuits. The 3 inch hard disk drive has 
height H3 of 41.3 mm, width W3 of 102 mm and length 
D3 of 146 mm. 

In the present embodiment, a front plane of the infor 
mation recording and reproducing apparatus 100 is the 
plane defined by H5 and W5, and the apparatus is 
loaded such that the front plane is used as a maintenance 
area. For example, it is loaded such that a bottom plane, 
right side plane or left side plane faces a bottom plane of 
a host apparatus in which the present apparatus is 
loaded. A front plane of the 3 inch hard disk drive 160, 
the battery 130 and the end of the semiconductor men 
ory 120 are positioned in the front maintenance area. 
A circuit configuration of the present apparatus is 

explained with reference to FIG. 2. 
As shown in FIG. 2, the circuit of the present appara 

tus comprises semiconductor memory 120, 3 inch hard 
disk drive 110, battery 130, power supply 150 and pe 
ripheral circuit 140 for controlling those circuits. The 
peripheral circuit 140 includes a write circuit 7 and a 
read circuit 8 for recording and reproducing data to and 
from the semiconductor memory 120, a disk control 
circuit 9 for controlling the 3 inch hard disk drive 110, 
and an interface circuit 6 for transferring data between 
an external unit (or host apparatus in which the present 
apparatus is loaded) and the write/read circuits 7 and 8. 
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In the information recording and reproducing appa 
ratus 100 thus configured, when the apparatus is to be 
started up, a power supply is turned on by the host 
apparatus and the disk control circuit 9 reads out all or 
a portion of data from the 3 inch magnetic disk appa 
ratus and the write circuit 7 stores the data into the 
semiconductor memory 120 to prepare for data process 
ling. 

In a normal operation, when a CPU of the external 
unit accesses the semiconductor memory 120 to read 
the data, the data is read from the semiconductor men 
ory 120 through the interface circuit 6 and the read 
circuit 8. When data is to be written from the external 
unit to the semiconductor memory 120, it is written into 
the semiconductor memory 120 through the interface 
circuit 6 and the write circuit 7. 

In the normal operation, the data is thus recorded or 
reproduced to or from the semiconductor memory 120 
through the interface circuit 6, write circuit 7 and read 
circuit 8. Since the recording and reproduction are done 
between the semiconductor memory 120 and the host 
apparatus, high speed processing is attained. After the 
recording or reproduction, the data in the semiconduc 
tor memory 120 is stored into the 3 inch hard disk 
drive 110 through the read circuit 8 and the disk control 
circuit 9, and the data is thereafter retained in the disk 
drive 110 even if the power supply is turned off. 
The storage capacity of the disk unit 110 is equal or 

larger than that of the semiconductor memory 120. In 
those operations, the power supply circuit 150 gener 
ates a voltage to drive the circuits of the present appara 
tus with an input power being supplied from the host 
apparatus in which the present apparatus is loaded. It 
also charges the battery 130. 

If the power supply from the host apparatus is turned 
off during the recording or reproducing operation, the 
data in the semiconductor memory 120 is saved into the 
3 inch hard disk drive 110 through the read circuit 8 
and the disk control circuit 9 as the power is supplied 
from the battery 130. 

Since a time required to save the data may be, for 
example, 30 seconds, the battery 130 may be a relatively 
compact one which can supply power for that period. 
When the storage capacity of the semiconductor 

memory 120 is smaller than that of the 3 inch hard disk 
drive 110, a portion of the data on the 3 inch hard disk 
is not transferred to the semiconductor memory 120 but 
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4. 
is left on the hard disk. When the external unit accesses 
the data left on the hard disk, it accesses through the 
disk control circuit 9 and the write circuit 7 or the read 
circuit 8 and the interface circuit 6. 

In accordance with the present embodiment, the 
compact 3 inch hard disk drive and the semiconductor 
memory are arranged in the full-height size case which 
is equal to the size of the 5 inch hard disk drive, and 
the recording and reproduction of data to and from the 
host apparatus are done with the semiconductor mem 
ory. As a result, fast access speed is attained. Particu 
larly, the access time is approximately 0.8 ms which is 
about 1/100 of that of the prior art apparatus. Further, 
in the present embodiment, a battery having a durability 
of approximately 2-3 years which is shorter than a 
durability of the hard disk drive (approximately 10 
years) is arranged in the front plane of the apparatus so 
that it can be replaced in the loaded state of the appara 
tus. Thus, the maintainability is improved. 
We claim: 
1. A storage apparatus comprising: 
a housing having the approximate dimensions of 82.5 
mm in height, 146 mm in width, and 203 mm in 
length; 

a inch disk drive accommodated in said housing; 
a semiconductor memory accommodated in said 

housing and connected to said disk drive; 
a control circuit to control said disk drive and semi 

conductor memory accommodated in said housing; 
and 

a battery accommodated in said housing for supply 
ing power to said storage apparatus after a power 
supply of said storage apparatus has been shut off 
or fails, so as to provide uninterrupted supply of 
power to said storage apparatus and enable data 
stored in said semiconductor memory to be trans 
ferred to a disk in said disk drive. 

2. A storage apparatus according to claim 1 further 
comprising power supply means accommodated in said 
housing for generating the power to be supplied to said 
storage apparatus, and said battery is charged by said 
power supply means. 

3. A storage apparatus according to claim 1 wherein 
said battery is arranged at a position in said housing 
which position allows said battery to be handled from 
outside of said storage apparatus. 
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